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camera capable of surely and easily correcting red- 
eyes. 

SOLUTION: The electronic camera is provided with 
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CLAIMS 



[Claim(s)] 

[Claim l] The electronic camera characterized by to have an image pick-up means to 
picturize a photographic subject, a bloodshot-eyes detection means detect the bloodshot 
eyes of the image photoed with said image pick-up means generated by speed light 
photography, the image -processing means that carries out emphasis processing of the 
image of the bloodshot-eyes part detected with said bloodshot-eyes detection means, and 
an image display means display the image to which said emphasis processing was 
performed. 

[Claim 2] It is the electronic camera characterized by including one [ to which the color of 
the processing to which said emphasis processing expands said bloodshot-eyes part in an 
electronic camera according to claim 1, and said bloodshot-eyes part is changed / at least ] 
processing of processing. 

[Claim 3] The electronic camera characterized by having further a bloodshot-eyes 
amendment means to amend said bloodshot eyes in an electronic camera given in any 1 
term of claim 1 and claim 2. 

[Claim 4] The electronic camera characterized by what it has further a record means to 
record the image picturized with said image pick-up means in an electronic camera 
according to claim 3, it relates with the information which shows that it is the image which 
is amendment ending about the image after amendment by said bloodshot-eyes 
amendment means, and is recorded on said record means. 

[Claim 5] The electronic camera characterized by having further an amendment 
repositioning means to change the location of the bloodshot eyes amended with said 
bloodshot-eyes amendment means into a different location from said bloodshot-eyes part 
detected with said bloodshot-eyes detection means in an electronic camera given in claim 3 
term. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention detects the bloodshot eyes produced when the speed 
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light photography of a person's etc. photographic subject is carried out, and relates to the 
electronic camera which has the function which amends the bloodshot eyes concerned. 
[0002] 

[Description of the Prior Art] Conventionally, in speed light photography, red or the 
so-called bloodshot-eyes phenomenon in which shine golden and it is reflected poses 
[ human being's eyes ] a problem. The light of a stroboscope which passed the pupil of an 
eye is reflected in a retina part, and this bloodshot-eyes phenomenon is generated when 
this reflected light is reflected to a film. 

[0003] In order to solve this problem, after changing into a digital image the image with 
which bloodshot eyes are contained, the bloodshot-eyes correction system which detects 
bloodshot eyes automatically and corrects bloodshot eyes is proposed (JP,6-350914,A). He 
is trying to correct bloodshot eyes automatically by this bloqdshot-eyes correction system 
only by directing near the bloodshot eyes roughly. 

[0004] However, generating detection of bloodshot eyes is not easy and the accessory 
attached near [ which is not bloodshot eyes ] the eye may be accidentally judged to be 
bloodshot eyes. Therefore, when the part accidentally judged to be bloodshot eyes is 
amended, it will become a rather inaccurate image. 

[0005] Moreover, when amending bloodshot eyes, before a photography person amends, it 
is desirable to check an image and for bloodshot-eyes amendment to be able to judge 
whether it is the need, but in small LCD (liquid crystal display) with which the usual 
camera was equipped, since it is not easy to judge generating of bloodshot eyes visually, 
bloodshot-eyes amendment may be performed accidentally. 
[0006] 

[Problem(s) to be Solved by the Invention] As mentioned above, in the former, since exact 
detection of bloodshot eyes was difficult, there was a problem that bloodshot-eyes 
amendment might be performed accidentally. 

[0007] This invention was made in consideration of the above-mentioned problem, and 
aims at offering the electronic camera in which bloodshot-eyes amendment is possible 
certainly and easily. 
[0008] 

[Means for Solving the Problem] This invention provided the following means, in order to 
solve the above-mentioned technical problem. 

[0009] It is characterized by to equip the electronic camera of this invention with an image 
pick-up means picturize a photographic subject, a bloodshot-eyes detection means detect 
the bloodshot eyes of the image photoed with said image pick-up means generated by speed 
light photography, the image-processing means that carries out emphasis processing of the 
image of the bloodshot- eyes part detected with said bloodshot-eyes detection means, and 
an image-display means display the image to which said emphasis processing was 
performed (claim l). Since the existence of bloodshot-eyes generating by photography can 
check on that spot, cures, such as restarting, can be done easily. 
[00 10] The desirable embodiment of this invention is as follows. 
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[0011] (l) Said emphasis processing is including one [ to which the color of the processing 
to which said bloodshot-eyes part is expanded, and said bloodshot- eyes part is changed / at 
least ] processing of processing (claim 2). Generating of the detected bloodshot eyes comes 
to be able to make it whether it is the right easy [ the generating location of bloodshot 
eyes ] for decision of being the right, and reliable by performing expansion processing, 
processing to which a color is changed as emphasis processing. 

[0012] (2) It had further a bloodshot-eyes amendment means to amend said bloodshot eyes 
(claim 3). Since the part by which emphasis processing was carried out is checked and 
bloodshot-eyes amendment can be performed, positive bloodshot-eyes amendment is 
attained. 

[0013] (3) It has further a record means to record the image picturized with said image 
pick-up means, relate with the information which shows that it is the image which is 
amendment ending about the image after amendment by said bloodshot-eyes amendment 
means, and record on said record means (claim 4). Since the career as amendment 
information remains, it becomes useful information when performing other image 
processings later. 

[0014] (4) It had further an amendment repositioning means to change the location of the 
bloodshot eyes amended with said bloodshot-eyes amendment means into a different 
location from said bloodshot- eyes part detected with said bloodshot-eyes detection means 
(claim 5). Since a bloodshot-eyes generating location can be easily changed into a right 
location even if it is the case where the location of the bloodshot-eyes part detected with the 
bloodshot-eyes detection means is mistaken, certain and easy bloodshot-eyes amendment 
is attained. That is, since the bloodshot-eyes location amendment and bloodshot-eyes 
amendment which were rich in flexibility can be performed even if it is the case where 
bloodshot-eyes detection which was [ even if ] mistaken is performed, operation according 
to a situation is made easily. 
[0015] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with 
reference to a drawing. 

[0016] Drawing 1 is the outline block diagram showing the system configuration of the 
electronic camera concerning 1 operation gestalt of this invention. 

[0017] The outline configuration of the electronic camera built over this invention with 
reference to drawing 1 is explained. 

[0018] The image of the photographic subject which passed the taking-lens system 11 is 
changed into an electrical signal with an image sensor 12. After the electrical signal 
changed with the image sensor 12 is changed into an analog picture signal in the image 
pick-up circuit 13, it is changed into a digital picture signal by A/D converter 14. And this 
digital picture signal is recorded on the removable attachment-and-detachment memory 20 
(for example, a flash memory, SmartMedia, etc.) which is external memory through an 
interface (I/F) 21 through predetermined processing. Moreover, the electronic camera has 
the high-speed built-in memory 30 (for example, random access memory (RAM) etc.), and is 
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used as a high-speed buffer as a temporary image storage means as working-level month 
memory in compression expanding of an image. 

[0019] A compression expansion circuit 40 is for developing the picture signal which 
compressed the digital picture signal or was compressed (expanding). 

[0020] Moreover, LCD50 (liquid crystal display) for image display is usually carried in the 
electronic camera, and this LCD50 displays on it the check of the image recorded on the 
attachment-and-detachment memory 20, and the image which it is going to photo. 
Moreover, it functions also as the highlighting section in the case of bloodshot-eyes 
amendment so that it may mention later for details. 

[0021] A system component 80 controls each whole device of an electronic camera, and 
mentions the detail of the function later. A system component 80 has the bloodshot-eyes 
detecting element 81 and the photography distance detecting element 83. Moreover, a 
system component 80 receives the input from a control unit 82, picturizes by pushing a 
shutter (not shown), or requests an image processing from the image-processing circuit 70. 
Moreover, a system component 80 is controlled to turn ON a stroboscope 85 and to photo it, 
when the quantity of light at the time of the image pick-up of a photographic subject is 
insufficient. Moreover, the photography distance detecting element 83 in a system 
component 80 detects distance with a photographic subject, and if it is not the distance 
which can photo a photographic subject, when too near, it will emit an alarm with display 
means, such as the LCD display 84, for example. The bloodshot-eyes detecting element 81 
is briefly explained about this detection approach using drawing 2 , although it detects 
whether bloodshot eyes occurred. Drawing 2 is the flow chart of bloodshot-eyes detection. 
[0022] First, if it judges whether a stroboscope 85 is used for a system component 80 (step 
Al) and a stroboscope 85 is not used, since there will be no generating of bloodshot eyes 
fundamentally, bloodshot-eyes detection is ended (step A6). Next, since there is possibility 
of bloodshot-eyes generating in using a stroboscope 85, next, photography distance is 
detected by the photography distance detecting element 83, and it judges whether it is less 
than a predetermined distance (step A2). If distance with a photographic subject is the 
distance more than predetermined as a result of detection of photography distance, since 
the possibility of generating of bloodshot eyes is low, bloodshot-eyes detection is ended 
(step A6), and if distance with a photographic subject is the distance within predetermined, 
since the possibility of bloodshot-eyes generating is high, a bloodshot-eyes candidate is 
chosen (step A3). In step A3, if there is a bloodshot-eyes candidate, the image -processing 
circuit 70 will extract the border line (step A4), and will recognize bloodshot eyes (step A5), 
and will end bloodshot-eyes detection processing (step A6). 

[0023] It connects with the external I/O terminal 60, and an external interface (external 
I/F) 61 outputs and inputs data with an external instrument. A personal computer etc. is 
' connected, the image in the attachment-and-detachment memory 20 is transmitted to a 
personal computer etc., or image data is inputted into this external I/O terminal 60 from a 
personal computer etc. 

[0024] The image-processing circuit 70 is a circuit which performs amendment processing 
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to the image of a request of the picturized image, or processes others. This 
image-processing circuit 70 has the limb 71 mentioned later for details, the emphasis 
section 72, and the bloodshot-eyes amendment section 73. 

[0025] Actuation of the electronic camera of this invention constituted as mentioned above 
is explained with reference to drawing 3 . Drawing 3 is the flow chart of the bloodshot-eyes 
amendment concerning this invention. 

[0026] First, it chooses whether it is in photography mode, or it is a playback mode (step 
Bl). 

[0027] First, the case where photography mode is chosen is explained. By control by the 
system component 80, it shifts to photography mode (step B-2). And when the need is 
judged with how or a system component 80 (step B3) and a stroboscope 85 is judged as a 
stroboscope 85 not being required, the image photoed without the stroboscope 85 by control 
of a system component 80 is recorded on the attachment-and-detachment memory 20 as it 
is (step B4, step B8). In this case, since it shifts to a high speed at the following 
photography mode, an image is once memorized to an internal memory 30, and you may 
make it transmit the image in an internal memory 30 to the attachment-and-detachment 
memory 20 at the time of the idling of a system, and may make it transmit the image in an 
internal memory 30 to the attachment-and-detachment memory 20 according to other 
conditions. Here, when a photograph is taken using a stroboscope 85, it shifts to (step B4) 
and the mode which chooses whether control of a system component 80 amends bloodshot 
eyes by an image once being memorized by the internal memory 30 (step B6). In step B6, if 
it was judged that it is more desirable to amend bloodshot eyes, it can amend by shifting to 
the bloodshot-eyes detection amendment mode mentioned later for details, and detecting 
bloodshot eyes (step B7). In addition, detection of bloodshot eyes is performed as drawing 2 
explained. About amendment of bloodshot eyes, it mentions later for details. Moreover, in 
step B6, when the back judges that it carries out by not performing bloodshot-eyes 
amendment at present, it chooses from a control unit 82 with a switch, and the picturized 
image is recorded as it is (step B8). Here, it is desirable that photography information is 
also recorded on the attachment-and-detachment memory 20 with the photography image. 
In addition, when it is not the thing of a request of a photography image at the time of 
photography, of course, it is also possible to re-take a photograph. 

[0028] In this case, since it is made to make a bloodshot-eyes judgment each time after 
memorizing an image to an internal memory 30 (namely, after step B6), whenever it takes 
a photograph using a stroboscope 85, it must judge whether bloodshot-eyes amendment is 
carried out. Therefore, since it is inconvenient to judge whether bloodshot-eyes amendment 
is carried out in this way each time to take a photograph continuously, it may be made to 
judge whether this bloodshot-eyes amendment is performed just after mode selection (step 
Bl) (step B7). in this case, taking a photograph, carrying out bloodshot-eyes amendment - 
or since it determines whether a photograph is only taken, it bundles up later and 
bloodshot-eyes amendment is performed as the time of photography, selection of the 
photography approach according to the situation at the time of photography is possible at 
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the time of photography. That is, it is possible to record checking an image, in taking a 
photograph, carrying out bloodshot-eyes amendment, if it does in this way, and when 
taking a photograph, without amending bloodshot eyes, it is possible to photo an image 
continuously. 

[0029] Next, the case where a playback mode is chosen is explained in step Bl. 
[0030] In step Bl, when a playback mode is chosen, it becomes a playback mode by control 
of a system component 80 (step B9). In the case of this playback mode, since data are the 
compressed format and the attachment-and-detachment memory 20 usually memorizes, 
the image compressed from the attachment-and-detachment memory 20 is read (step BIO), 
it is a compression expansion circuit 40 and compression is canceled (step Bll). (data 
develop) And the bloodshot-eyes detection and amendment which a user chooses whether 
bloodshot eyes are judged (step B12), and mention it later for details by the control unit 82 
like photography mode are performed (step B13). And in step B13, only when 
bloodshot-eyes amendment is performed, the image after amending in the 
attachment-and-detachment memory 20 is memorized (step B14). At this time, it is 
desirable to also record information [ finishing / bloodshot-eyes amendment ] on the 
attachment-and-detachment memory 20. 

[0031] Termination of all the above-mentioned processings ends this actuation (step B15). 
[0032] In the above-mentioned actuation, concrete actuation of bloodshot-eyes amendment 
of this invention is explained with reference to drawing 4 and drawing 5 . Drawing 4 is a 
flow chart concerning bloodshot-eyes amendment, and drawing 5 shows the example of a 
display concerning bloodshot-eyes amendment of this invention. 

[0033] First, based on the processing shown in drawing 2 , the bloodshot-eyes detecting 
element 81 detects bloodshot eyes from a subject-copy image ( drawing 5 (a)) (step Cl). the 
case where bloodshot eyes are not detected in step Cl -- (step C2) processing is ended as 
it is (step C7). When bloodshot eyes are detected, a limb 71 performs expansion processing 
of the part concerned (step C3). The example of a display is shown in drawing 5 (b). And it 
checks whether bloodshot eyes are in the image with which the enlarged display of the user 
was carried out (step C6), and processing will be ended if there are no bloodshot eyes (step 
G7). In step C6, since bloodshot-eyes amendment is the need when the user has recognized 
[ the result of bloodshot-eyes detection ] it as the right, by the bloodshot-eyes amendment 
section 73, bloodshot-eyes amendment is performed (step C6), and bloodshot-eyes 
amendment processing is ended (step Cl). In addition, since the bloodshot-eyes 
amendment art by the bloodshot-eyes amendment section 73 is well-known, detailed 
explanation is omitted. In addition, although only expansion processing by the limb 71 is 
performed about step C4 in order to check bloodshot eyes You may make it direct the part 
by which bloodshot-eyes detection was carried out more clearly not only this but by, 
carrying out highlighting of the part by which bloodshot-eyes detection was carried out by 
the emphasis section 72 for example, (for example, referring to • drawing 5 which 
emphasizes red (c)), or inserting the mark of an arrow head etc. (referring to drawing 5 (d)). 
[0034] Although reference is not made about the case where the location of bloodshot-eyes 
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amendment is mistaken, in the above-mentioned bloodshot-eyes amendment processing, 
the case where the bloodshot-eyes detection location is mistaken is hereafter explained 
with reference to drawing 6 and drawing 7 . Drawing 6 is a flow chart concerning 
bloodshot-eyes amendment when the bloodshot-eyes detection location is mistaken, and 
drawing 7 is drawing having shown the example of a display concerning bloodshot-eyes 
amendment of this invention. In addition, in drawing 6 , the same sign is given to the same 
part as drawing 4 . 

[0035] Since step CI to the step C3 is the same as the above, explanation is omitted. Here, 
if there are bloodshot eyes and it will be detected, in addition to expansion processing of a 
limb 71, in step C4, the mark (arrow head) is inserted by the bloodshot-eyes detecting 
element 81 as emphasis processing of the emphasis section 72. And in this case, as shown 
in drawing 7 (a), the red accessory attached near the eye should be detected with bloodshot 
eyes. Then, since the bloodshot-eyes detecting element 81 has detected the red accessory 
accidentally with what is bloodshot eyes, directions (arrow head) that they are bloodshot 
eyes are made by the part of an accessory by the emphasis section 72. Then, in step C5, a 
check is made [ whether it is the right and ] for this detection result. Since the red 
accessory will be detected in this case with what is bloodshot eyes although bloodshot-eyes 
amendment is performed as it is (step C6) if this detection result is right, it checks by 
LCD50 whether a bloodshot-eyes part exists (step Dl). Here, if it judges that bloodshot 
eyes do not exist, processing will be ended without carrying out bloodshot-eyes amendment 
(step C7). In step Dl, although bloodshot eyes exist, when the detection location is 
mistaken, the right location of bloodshot eyes is re(step D2: refer to drawing 7 (b)) specified 
with cursor by the control unit 82, and the bloodshot- eyes amendment section 73 amends 
bloodshot eyes (step C6). Thereby, as shown in drawing 7 (c), the image by which 
bloodshot-eyes amendment was carried out correctly is obtained. Here, assignment of the 
right location of the bloodshot eyes by the control unit 82 forms the so-called cross- joint key 
switch which has four switches of the four directions of vertical and horizontal inside in a 
control unit 82, and it should just control it so that a system component 80 makes it move 
to the location of a request of the arrow head on a screen corresponding to actuation of this 
cross-joint key switch. Thus, in this invention, also when a bloodshot-eyes detection means 
detects an accessory, reflection of neon, etc. accidentally with what is bloodshot eyes, it can 
correct easily. 

[0036] As mentioned above, it is possible to perform bloodshot-eyes amendment certainly 
and easily, without carrying out bloodshot-eyes amendment accidentally, since 
bloodshot-eyes amendment is performed after checking that carried out an enlarged 
display and highlighting rather than having performed bloodshot-eyes amendment 
automatically like before, and bloodshot eyes have occurred in this invention after 
performing bloodshot-eyes detection. 

[0037] in addition - although a limb and the emphasis section were indicated as an 
example in the above-mentioned operation gestalt - not only this but a limb - good - it 
carries out and only the emphasis section is not cared about. That is, as long as it is the 
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configuration which can be checked certainly [ the validity of bloodshot-eyes detection ], 
and easily, you may be what kind of configuration. Moreover, the emphasis processing not 
only of expansion or emphasis of bloodshot eyes but the thing for which the means of 
blinking the part concerned may be used, for example is natural. 

[0038] As for this invention, it is needless to say that it deforms variously and can carry out 
in the range which is not limited to the gestalt of implementation of the above-mentioned 
invention, and does not change the summary of this invention. 
[0039] 

[Effect of the Invention] According to this invention, the following effectiveness is acquired. 
[0040] Since the existence of bloodshot-eyes generating by photography can check on that 
spot, cures, such as restarting, can be done easily. Generating of the detected bloodshot 
eyes comes to be able to make it whether it is the right easy [ the generating location of 
bloodshot eyes ] for decision of being the right, and reliable here by performing expansion 
processing, processing to which a color is changed as emphasis processing. 
[0041] Moreover, since the part by which emphasis processing was carried out is checked 
and bloodshot-eyes amendment can be performed, positive bloodshot-eyes amendment is 
attained. Furthermore, since the career as amendment information remains, it becomes 
useful information when performing other image processings later. 

[0042] Moreover, since a bloodshot-eyes generating location can be easily changed into a 
right location even if it is the case where the location of the bloodshot-eyes part detected 
with the bloodshot-eyes detection means is mistaken, certain and easy bloodshot-eyes 
amendment is attained. That is, since the bloodshot-eyes location amendment and 
bloodshot-eyes amendment which were rich in flexibility can be performed even if it is the 
case where bloodshot-eyes detection which was [ even if] mistaken is performed, operation 
according to a situation is made easily. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The outline block diagram showing the system configuration of the electronic 
camera concerning 1 operation gestalt of this invention. 
[Drawing 2] The flow chart of bloodshot-eyes detection. 

[Drawing 31 The flow chart of the bloodshot-eyes amendment concerning this invention. 
[Drawing 4] The flow chart concerning the bloodshot-eyes amendment concerning this 
invention. 

[Drawing 5] Drawing having shown the example of a display concerning bloodshot-eyes 
amendment of this invention. 

[Drawing 6] The flow chart concerning bloodshot-eyes amendment when the 
bloodshot-eyes detection location is mistaken. 

[Drawing 7] Drawing having shown the example of a display concerning bloodshot-eyes 
amendment of this invention. 
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[Description of Notations] 

11 - Taking-lens system, 

12 -* Image sensor, 

13 - Image pick-up circuit, 

14 -- A/D converter 

20 Attachment-and-detachment memory, 

21 - Interface (I/F), 
30 " Internal memory 

40 " Compression expansion circuit, 
50 - LCD, 

60 " External I/O terminal, 

61 " External interface (external I/F), 

70 -- Image-processing circuit, 

71 - Limb, 

72 -- Emphasis section, 

73 Bloodshot-eyes amendment section, 

80 " System component, 

81 -- Bloodshot-eyes detecting element, 

82 -- Control unit, 

83 -- Photography distance detecting element, 

84 - LCD display, 

85 -- Stroboscope. 
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